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Abstract 
  A person’s mood can be affected by their surroundings and the people around them. 
Walking past happy, laughing people can subconsciously lift up one’s mood. This phenomenon 
is called emotional contagion. A prominent explanation for emotional contagion is mimicry, 
where the other people’s affect laden facial expression, posture, or tone of voice is copied, and 
following the Jamesian approach to emotion, their mood is also copied. Another approach 
includes changes in embodiment, which refers to the blurring of the line between other and self, 
where the other’s mood transfers to the self through identification of the other as the self. The 
current paper aimed to investigate the effect of perspective taking on mood migration using 
virtual avatars. Although no significant effects were found, they provided grounds for discussion 
of methodological improvements, as well as suggestions for future studies.  
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The effect of perspective taking on mood migration 
Walking down a street among happy individuals may in turn lift up your mood despite an 
absence of interaction with the other individuals. Our moods can be affected by those around us 
without our conscious awareness. The phenomenon where a person’s mood is subconsciously 
influenced by another has been referred to as emotional contagion (Hatfield, Bensman, Thornton, 
& Rapson, 2014), or mood contagion (Neumann & Strack, 2000). However, the mood change is 
not always in the same direction as the mood of the other person (Hatfield et al., 2014). For 
example, being in the presence of angry individuals may not rouse anger in you but fear or 
anxiety, implying there are more factors at play for emotional transfer. One of the factors may be 
the perspective taking tendency of the person as the exchange occurs; whether they are trying to 
understand the motivations behind the anger, or more focussed on themselves. The current paper 
will investigate the effect of perspective taking on mood migration. 
Mechanisms underlying contagion 
A prominent explanation for the contagion effect is mimicry, in particular motor mimicry. 
Motor mimicry is the pervasive and automatic copying of other people’s behaviour (Iacoboni, 
2009), including their tone of voice, facial expression, and posture (Hatfield et al., 2014). 
Mimicry falls under the functions of the mirror system, which allows us to understand others 
through recognising their behaviour in our own repertoire of memories (Van Overwalle & 
Baetens, 2009). For example, when a sad posture is copied, the person (unconsciously) 
remembers the time(s) they themselves were in the same posture, which was most likely also a 
sadness inducing situation, and thus begins to feel sad too. This is related to the Jamesian 
approach to emotion where conscious awareness of our emotions follows from our physiological 
or behavioural reaction to outside stimuli (James, 1884). The idea is that through copying 
another’s exterior indicator of their emotional state, one also adapts their interior emotional state.  
Mimicry and contagion allow people to understand one another emotionally; the ability to 
do so is called emotional empathy. Mimicry allows inference of moods and emotions from the 
physical properties and voice of another person. However, sometimes social situations are subtler 
or abstract. This requires a different aspect of empathy which is called cognitive empathy. 
Cognitive empathy has to do with the ability to understand others’ as well as our own states of 
mind, including intentions, beliefs, and goals (Frith & Frith, 2012). Cognitive empathy is 
sometimes referred to as mentalising, perspective taking, or ‘theory of mind’ (TOM). Although 
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the two systems of empathy are distinct and double dissociation has been observed (Shamay-
Tsoory & Aharon-Peretz, 2008), the two systems complement each other and both are needed in 
order to have a full understanding in most social situations (Van Overwalle & Baetens, 2009). 
Body ownership and Embodiment 
Contagion theories are mostly based on the idea of mimicry, however, only considering 
mimicry may not cover all that is happening during the transfer of emotion between people. 
Another approach to emotion transfer is body ownership and embodiment. Body ownership is 
the feeling of our body parts belonging to us; for example, the thought “this arm is my arm” 
(Tsakiris, 2010). This is a persistent feeling, as generally one’s body never stops being their body. 
However, body ownership is not rigid, and can be manipulated, as seen in the Rubber Hand 
Illusion (RHI; Botvinick & Cohen, 1998).  
The RHI is an often used experimental paradigm in body-ownership research. It is the 
phenomenon where when a rubber hand is stroked in sync with the participant’s own (unseen) 
hand, the participant starts to identify the rubber hand as their own (Botvinick & Cohen, 1998). 
There are a number of variables that effect the strength of the RHI. The first is whether the 
rubber hand strokes are synchronised with the strokes on the participant’s hand. Synchrony of 
sensations has been observed to be a necessity in order for the RHI to take effect (Ehrsson, 
Spence, & Passingham, 2004). A second variable is the similarity between the rubber hand and 
the participant’s own hand (Tsakiris, 2010). This may refer to whether the ‘fake’ hand looks like 
a hand (Haans, Ijsselsteijn, & de Kort, 2008), or to the similarity in the posture of the fake hand 
and the ‘real’ hand (Constantini & Haggard, 2007). These two variables together suggest that 
RHIs occur through multisensory integration of visual and tactile events.  
The ownership illusion is not limited to hands, and has been extended to other body parts 
such as the face (Sforza, Bufalari, Haggard, & Aglioti, 2010), and even the whole body 
(Lenggenhager, Tadi, Metzinger, & Blanke, 2007). In the case of the face, it is referred to as the 
‘enfacement illusion’. In a study by Ma, Sellaro, Lippelt, and Hommel (2016), participants 
viewed a virtual avatar with either a neutral or happy expression while their movements were 
synchronous or asynchronous (the avatar moved with a delay) with the avatar’s movements. It 
was found that the participant’s mood was improved after interacting with the happy avatar if 
their movements were synced; this effect was referred to as mood migration. A proposed 
mechanism for mood migration is that through the same mechanisms underlying the RHI, the 
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happy face of the ‘other’ is being coded as the individual’s own face, and ‘if my face is happy, I 
must be happy’. 
Connection between empathy and mood migration 
Since mimicry is an aspect of empathy, an individual’s emotional empathy ability is 
correlated with their tendency to take on the mood of others through contagion. Research shows 
that individuals high in empathy showed significantly more facial mimicking behaviour versus 
individuals lower in empathy (Sonnby-Borgström, 2002; Sonnby-Borgström, Jönsson, Svensson, 
2003). In another study, it was found that children with autism spectrum disorder who have 
difficulty understanding other’s emotions show a deficiency in their mirror neuron system 
(Dapretto et al., 2006). However, the connection between empathy and an individual’s affinity 
towards mood migration might be less clear cut. Within body ownership research, individuals 
with higher measures of empathy have been shown to be more susceptible to the RHI, as well as 
the RHI being stronger (Asai, Mao, Sugimori, & Tanno, 2011; Seiryte & Rusconi, 2015). Sforza 
and colleagues (2010) also found a correlation between the strength of the enfacement illusion 
and the participant’s other-orientated empathy traits. This suggests that empathy may have a link 
with mood migration as well. 
The present study  
Currently we know that mood migration occurs, with two possible explanations for the 
underlying mechanism: mimicry and body-ownership. It is worth noting that the two approaches 
are not necessarily mutually exclusive, and both can be valid. Although correlation has been 
found between empathy and both contagion and embodiment studies, there is no experimental 
research which attempts to manipulate (cognitive) empathy as the independent variable during 
contagion or embodiment. The present study aimed to explore the relationship between cognitive 
empathy and mood migration. Specifically, perspective taking tendency will be experimentally 
manipulated to further understand its relationship with mood migration.  
In this study, perspective taking tendency was manipulated through a story 
comprehension task where the participants are asked to either focus on the facts or feelings of the 
main character throughout the story. This type of focus manipulation is similar to those used in 
previous studies (e.g. Batson et al., 1997; Batson & Ahmad, 2001) where perspective taking was 
manipulated via a written instruction to either focus on objective information or the feelings of 
the other person. The feelings group would have increased empathic emotional arousal, making 
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the participants more likely to take the perspective of other people. The enfacement illusion was 
achieved using a similar experimental setup as used by Ma and colleagues (2016). Participants 
were presented with a virtual avatar that moved in synchrony with the participant’s own head. 
The avatar’s expression was manipulated, with the conditions being neutral and happy. Mood 
measurements were taken throughout the experiment. Additionally, the participants’ trait TOM 
ability was also measured. 
Hypotheses 
Hypothesis one: mood migration. 
 First, mood migration was expected in the happy avatar condition regardless of whether 
the participant was in the facts or feelings focus condition. Mood measurements were taken 
throughout the experiment, and an increase in the valence measurement was expected. This 
would be a replication of previous results by Ma and colleagues (2016). 
Hypothesis two: effect of perspective taking on enfacement illusion. 
Since higher empathy is correlated with a stronger mimicry reaction (e.g. Sonnby-
Borgström, 2002) and stronger enfacement illusion effect (e.g. Sforza et al., 2010), participants 
induced to have higher perspective taking tendency should also experience a stronger enfacement 
illusion effect. This was measured by a post-avatar questionnaire which had questions 
concerning the various aspects of enfacement. Participants in the feelings condition were 
expected to score higher on the questionnaire.  
Hypothesis three: effect of perspective taking on mood migration. 
Following from the previous hypothesis, participants who experience a stronger 
enfacement illusion effect would also show a stronger mood migration effect. We expected a 
higher increase in valence after interaction with the happy avatar in the feelings focus condition 
compared with the facts focus condition.  
Hypothesis four: correlation between trait TOM ability and enfacement illusion. 
Similar to hypothesis two, a correlation between trait TOM ability and the enfacement 
illusion effect was expected. This would be a correlation between the trait TOM scores and the 
post-avatar questionnaire scores. 
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Hypothesis five: correlation between trait TOM ability and mood migration 
Finally, a correlation between trait TOM ability and mood migration was also expected. 
We hypothesised that the higher the individual’s trait TOM score, the stronger the strength of the 
mood migration effect, and thus the higher the mood change in the happy avatar condition.  
 
Methods 
Participants 
Participants were 45 students recruited through the Leiden University Research 
Participation website. The study was advertised as a study that investigated language and virtual 
reality. This was done in order to keep the participants naïve about the research question of the 
actual study. Participants were required to be fluent in both Dutch and English, as the tasks 
involved span the two languages. A written consent form was filled in by all the participants at 
the start of the session. Participants were debriefed at the end of their session and could choose to 
receive 2 study credits or 6.50 euros as compensation for their time.  
Procedure 
The experimental procedure is outlined in Figure 1. The study used a 2 (focus: fact vs 
feeling) x 2 (avatar expression: neutral vs happy) design. Assignment to the fact or feeling 
conditions as well as happy or neutral avatar expression conditions was counterbalanced across 
participants. 
The participants were presented first with the focus manipulation. The focus 
manipulation was in the form of a reading comprehension task. This was followed by the virtual 
reality task after which a short questionnaire about their experience with the avatar was filled in. 
Afterwards, participants did the Alternative Uses Task (AUT). Lastly, participants completed the 
Short Story Task (SST). Mood measurements were taken throughout the experiment at the times 
shown in Figure 1 using an affect grid. 
 
Figure 1. Experiment procedure starting from left to right. The conditions (focus and mood) are 
randomly assigned. 
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Focus manipulation  
The focus manipulation was done by way of a reading comprehension task with a short 
story that was written by one of the researchers. It covers a part of a day in the life of Anna, a 
fictional character, and involved both factual information (e.g. Anna eats 40 grams of homemade 
granola everyday) and information about feelings (e.g. Anna was irritated her roommate ate her 
granola without asking). The participants were instructed to read a series of questions (explained 
further below) first before reading the story, as well as to either focus on the facts of the story or 
the feelings of the main character. The questions were five short response questions and two 
more elaborate, implication questions. Several examples of the questions used in the experiment 
can be seen in Figure 2. The implication questions were aimed to put the participants further into 
the state of mind of either focusing on facts or feelings, and involve answers that are not based 
on the direct contents of the story. The task took around 15 minutes.  
Affect grid 
The affect grid is a 9x9 grid ranging from -4 to 4 (Figure 3), with valence on the x-axis 
and arousal on the y-axis. The affect grid is simple and can be quickly and repeatedly 
administered (Russel, Weiss, & Mendelsohn, 1989). As outlined in Figure 1, the affect grid is 
administered three times throughout the experiment. 
Short facts focus: 
 Why was there no yoghurt? 
 What did Anna and Sebastian agree to 
at the end of the story? 
Fact implication question: 
 What are the consequences of not 
going to lectures? 
Short feelings focus: 
 How does Anna feel about her 
roommate eating all her yoghurt? 
 What could be going through Anna’s 
head near the end of the story? 
Feeling implication question: 
 How do you think Anna would react 
in other stressful situations? 
Figure 2. Example of questions asked in the first story task used to manipulate the participants’ 
perspective taking tendency. 
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Figure 3. Affect grid. A 9 by 9 grid with valence on the x-axis and arousal on the y-axis. 
 
Virtual reality task 
First a dummy avatar is used to calibrate the avatar’s movement with the participant’s. 
The dummy avatar’s head consists of a ball, allowing the experimenter and participant to see the 
orientation of the virtual head whilst controlling for any possible effects of a face. The virtual 
avatar is displayed on a computer monitor, with the participant sitting around one to two metres 
away, facing the monitor. Their body position and head orientation is tracked, and synchronised 
with the movements of the avatar, as if looking into a mirror. 
Next, the participants went through the actual virtual reality task. The virtual reality task 
consists of the participants looking at a virtual face for three minutes. The virtual avatar either 
had a neutral or a smiling expression (Figure 4), and the gender of the avatar was matched with 
the participant’s gender (as determined by the experimenter). 
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Figure 5. The IOS scale, representing how the participant felt about the relationship between the avatar 
and themselves. 
 
After the mood manipulation, a questionnaire is filled in, followed by a second mood 
measurement. The questionnaire consists of the Inclusion of the Other in the Self Scale (IOS; 
Figure 5) as well as questions which were roughly based on questions used by previous 
enfacement studies (e.g. Sforza et al., 2010) and are as follows: 
Q1. I felt like the face on the screen was my own face. 
Q2. It seemed like I was looking at my own reflection in a mirror. 
Q3. It seemed like the face on the screen began to resemble my own face. 
Q4. It seemed as though the movement of the head on the screen was caused by my 
own movement. 
Q5. The head on the screen moved just like I wanted it to, as if it was obeying my 
will. 
Q6. Whenever I moved my head, I expected the head on the screen to move in the 
same way. 
Q7. It seemed as though the movement I did was caused by the head on the screen. 
Q8. It seemed like my own head was out of my control. 
Q9. It is safe to believe that in spite of what people say most people are primarily 
interest in their own welfare. 
Q10. It seemed as if the head on the screen had a will of its own. 
Q11. The future seems very promising. 
  
Figure 4. Virtual avatars. Female (top), male (bottom). Neutral (left), happy (right). 
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Questions one to four measured perceived ownership, questions five to seven measured 
perceived agency, and questions eight, nine, and eleven measured agency control. The answers 
range from -2 to 2. 
Alternative Uses Task (AUT)  
The alternative uses task measures divergent thinking, which has been shown to be 
correlated with positive mood (Chermahini & Hommel, 2012). Participants were presented with 
the name of an object in Dutch, and were tasked with thinking and typing down as many uses for 
the object as they can within five-minutes, also in Dutch. This is repeated with a different object 
for a total of 10 minutes. The data from the AUT was not analysed in the current study and will 
not be discussed further. 
Short story task 
Finally, the Short Story Task (SST) was used to assess trait TOM ability of the 
participants. The SST is a task devised by Dodell-Feder, Lincoln, Coulson, and Hooker (2013) to 
measure subtle TOM ability differences between healthy adults. The story used in the SST is 
‘The End of Something’ written by Ernest Hemmingway, featuring the ending of a relationship 
between two people. The participants read the story, after which questions were asked verbally 
and recorded using a voice recorder. The questions cover three aspects: spontaneous mental state 
inference, explicit mental state inference, and comprehension of non-mental content throughout 
the story. The SST took roughly 30 minutes. The questions were scored afterwards by the 
experimenter according to the rubric provided by Dodell-Feder and colleagues (2013). The 
spontaneous mental state inference is scored as either a yes or no. The explicit mental state 
inference and comprehension questions are scored from 0 to 2, with a maximum total score of 16 
and 10 respectively. 
Results 
First, the change and aggregate scores were calculated. The change in mood scores were 
calculated by subtracting the first mood measurement taken after the focus manipulation from 
the second mood measurement which was taken after the virtual reality task. For the post-avatar 
questions, there are three subscales as mentioned earlier: perceived ownership, perceived agency, 
and agency control. The answers within each subscale were added together to form three scores. 
Lastly the total explicit TOM score and total comprehension score from the SST were computed 
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which is the added sum of all explicit TOM questions and all comprehension questions 
respectively. 
To test the first hypothesis of the overall mood migration effect, an independent samples 
t-test was conducted to compare the mean mood change in the neutral and happy avatar 
expression conditions in general without taking the focus manipulation into account. There was 
no significant difference between neutral (M = 0.15, SD = 1.038) and happy (M = 0.36, SD = 
0.848) avatar expression conditions, t(43) = -0.746, p = .459, meaning that the expression of the 
avatar did not result in a change in the mood of the participants. 
Next, the focus manipulation was looked at. In order to see whether the focus 
manipulation had an effect on the strength of the enfacement illusion experienced, a MANOVA 
was conducted with the focus manipulation as the independent variable and the four enfacement 
measurements (IOS, perceived ownership, perceived agency, and agency control) as the 
dependent variables. No significant difference was found between the feelings focus and facts 
focus group in regards to the strength of their experience of the enfacement illusion, F(4, 39) = 
1.40, p = .251. This suggests that the focus manipulation did not have an effect on the strength of 
the enfacement illusion effect. 
Although no significant effect was found between the focus manipulation and the 
enfacement illusion strength, the focus manipulation may still have had an effect on mood 
migration. In order to investigate this, a 2 (focus) x 2 (avatar expression) ANOVA was performed 
on the difference in mood scores between the first and second mood measurements. The results 
can be seen in Figure 6. The main effect of avatar expression on mood was not significant, F(1, 
41) = 0.557, p = .460. There was also no significant interaction effect between avatar expression 
and focus, F(1, 41) = 0.125, p = .726. The four experimental groups did not differ in terms of  
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their mood changes, which suggests that the focus manipulation did not have an effect on 
mood migration. 
 In order to investigate the possible effects of trait TOM ability on the strength of the 
enfacement illusion, a correlation investigation was conducted between the total explicit TOM 
score and the enfacement measurements (perceived ownership, perceives agency, agency control, 
and IOS). None of the correlations were significant (Table 1), meaning that trait TOM ability was 
not correlated with the strength of the enfacement illusion. 
Trait TOM ability’s relationship with mood migration was investigated next using an 
ANOVA with a custom model with mood change as the independent variable, and the interaction 
between explicit TOM scores and avatar expression as the main effect. The interaction did not 
show a significant effect, F(2, 42) = 0.599, p = .554. This mean trait TOM ability does not have 
an effect on the strength of mood migration. 
 
 
Figure 6. Bar charts showing the mean mood change of the four experimental groups. The bars show 
the standard error. 
 
 
Table 1 
Pearson correlation between total explicit TOM, perceived ownership, perceived agency, agency 
control, and IOS 
 Total 
Explicit 
Perceived 
Ownership 
Perceived 
Agency 
Agency 
Control 
IOS 
Pearson Correlation 1 -.121 -.084 -.171 -.012 
p  .427 .582 .262 .941 
N 45 45 45 45 44 
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Since none of the expected effects were significant, the effect of the focus manipulation 
on trait TOM ability was investigated. The SST was used to measure the participant’s trait TOM 
ability, but it was also used as a manipulation check for the focus manipulation. To investigate 
the effect of our focus manipulation on the participants’ perspective taking tendency, an 
independent samples t-test was conducted which compared the mean explicit TOM scores 
between the two focus conditions. No significant effect was found between facts (M = 9.39, SD = 
3.29) and feelings (M = 8.95, SD = 2.85) conditions, t(43) = 0.475, p = .637, meaning the focus 
manipulation did not have an effect on the participant’s trait TOM ability. 
It is possible that the SST is not a valid manipulation check for our experimental design 
since it measured trait TOM ability and not state changes as would be expected from the focus 
manipulation. However, since the trait TOM scores were not correlated with the strength of the 
enfacement illusion nor mood migration, perhaps it is not a valid measurement of trait TOM 
ability in our sample either, and thus the results from the SST were further investigated. The 
distribution of the total comprehension scores can be seen in Figure 7a. A correlation analysis 
was carried out between the total comprehension score and total explicit TOM score. The two 
scores had a significant correlation, r = 0.395, n = 45, p = .007, suggesting a relationship 
between participant’s comprehension of the story and their ability to answer the explicit TOM 
questions. The implications of these results are discussed further below. 
 
a) b)  
 
Figure 7. a) Histogram of the distribution of total comprehension scores. b) Scatter diagram of the 
Total Explicit TOM scores vs Total Comprehension scores. 
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Discussion 
The aim of the current study was to explore the relationship between cognitive empathy 
and mood migration. This was done through experimentally manipulating perspective taking 
tendency and exposing the participants to virtual avatars of either happy or neutral expressions. 
No significant effect of either manipulation (focus and avatar expression) was found, which we 
propose could be due to a number of factors.  
First, perhaps the sample size is simply not big enough for finding a significant effect. 
Looking at descriptives of the data (Figure 6), for the feelings focus condition, mood changes 
were higher in the happy avatar condition than in the neutral avatar condition, as expected. On 
the other hand, for the facts focus condition, mood change seem to be more similar between 
happy and neutral avatar conditions. This could imply that the mood change observed in the facts 
focus group were due to the enjoyability of the virtual avatar task itself. The feelings focus group 
with the neutral avatar had the lowest mood change. This could mean that the focus manipulation 
indeed had an effect, and the feelings focus group adapted the neutral avatar’s mood, while with 
the happy avatar, the mood migration’s effect on mood is as strong or less than the effects of the 
virtual avatar task itself. Even though these results are not statistically significant, they are worth 
considering in the case that it was simply a lack of power due to number of participants. 
A reason for the lack of mood migration could also be the low resolution of the affect 
grids. The affect grids measured valence from -4 to 4 and is scored in whole numbers although 
changes in mood could be subtler than a whole point. The solution to this problem would be 
either to increase the strength of the mood change, or to increase the sensitivity of the mood 
measurement tool. To amplify the mood changes, the avatar’s expressions could be exaggerated. 
In addition to the neutral expression, another condition could be added for a negative expression 
(e.g. sadness) to see if mood migration also works for negative affect. For mood measurements, 
apart from subjective measures of mood (e.g. the affect grid used in the present study), we 
suggest to also use physiological measurements that are more sensitive to subtle differences such 
as facial electromyography. 
Another reason for the weak mood migration effect may be that one of the requirements 
for body-ownership illusion effects seems to be multimodal synchronisation of stimuli, usually 
tactile-visual synchronisation (Ehrsson, Spence, & Passingham, 2004). This was not the case in 
the present study, which only provided synchronous visual stimuli. To improve the mood 
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migration effect in future studies, tactile stimuli should be included. Additionally, previous 
research has shown that similarity has an effect on the RHI (Haans, Ijsselsteijn, & de Kort, 
2008). The avatars may have been identified as dissimilar by the participants. The avatars were 
of a relatively white ethnicity, while the participants were ethnically varied. A study has shown 
that the amount of empathy felt for individuals who the participant has an implicit racial bias or 
stereotype against was decreased (Avenanti, Sirigu, & Aglioti 2010). It would be interesting if 
additional demographic information such as ethnicity was recorded to investigate the importance 
of this as a factor in mood migration. In the case of the current study, the participants may have 
also identified the avatar as a ‘robot’ and thus may not have felt as high a level of empathy 
towards it.  
Furthermore, Costantini & Haggard (2007) has shown that a postural mismatch between 
the real hand and the rubber hand has an effect on the strength of the RHI. Similarly, perhaps 
because the avatar was mirrored with the participant, meaning when the participant moved to the 
left, the avatar was moving to its right, this could have had a negative effect on the strength of 
mood migration and the enfacement illusion. That being said, we are able to identify ourselves in 
the mirror, so a mirrored avatar should feel intuitive. This could be investigated in a future study 
with the avatar either moving mirrored with the participant (as in the present study), or the same 
as the participant (when the participant moves to their left, the avatar also moves to their left). 
Having participants’ movements synced with the avatar’s without having it mirrored might feel 
unintuitive. To combat this, the avatar could initially be viewed in third person (i.e. facing away 
from the participant) to show the synchronisation, then turned around to show their facial 
expression. 
For the lack of effect from the focus manipulation, the manipulation itself was likely the 
main problem. In order to manipulate perspective taking tendency, participants read a short story 
followed by questions. It could be that the effect of the story was too short-lived to have an effect 
on the subsequent virtual reality task. Alternatively, participants could have not focused on the 
facts or feelings in the story as intended. Since the story itself was the same for both conditions, 
perhaps simply reading about the feelings of the main characters was enough to induce some 
perspective taking tendency change, and so the two experimental groups ended up more similar 
to each other than intended.  
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No significant effect was found between the SST scores and mood migration effect either. 
The SST at the end shows that the focus manipulation’s effect was not very strong, or at the very 
least did not have a very long-lasting effect, alternatively, perhaps the SST could only measure 
trait changes in TOM ability but not state changes as was the case with the focus manipulation. 
However, looking at the results of the SST, it can be questioned if it was even an accurate 
measurement of trait explicit empathy for the present sample. In Dodell-Feder and colleagues’ 
study (2013), 50% of their participants scored a perfect comprehension score of 10. However, in 
the sample of the present study, only around 15% scored perfect in comprehension. This may be 
because the original study was conducted in the United States where the native language is 
English, while this in not the case in the Netherlands. Although one of the participation 
requirements was English fluency, it may not have been at the level necessary to pick up nuances 
in the characters’ tone of voice or choice of words. Additionally, in the present study there was a 
significant correlation between the comprehension and empathy scores which was not observed 
in the original study. This points to the fact that the empathy scores in the present sample was 
hinged on the participant’s English level.  
Moreover, it is possible that the two systems of empathy (emotional and cognitive) are 
not both correlated with mood migration. The focus manipulation aimed to manipulate the 
participant’s perspective taking tendency, while the SST measured their trait TOM ability. Both 
perspective taking and TOM fall under cognitive empathy which has more to do with 
understanding mental states. On the other hand, emotional empathy has more to do with 
understanding others emotionally. It would be interesting to investigate the relationship between 
the two systems of empathy and mood migration effect. This could be done through a 
correlational study measuring the two systems of empathy or an experimental study which 
manipulated the two systems separately from each other.   
The current paper attempted to explore the effect of perspective taking on mood 
migration. The main effect of avatar expression on mood migration was not found, neither were 
the effect of the focus manipulation on the enfacement illusion strength nor the correlation 
between trait TOM ability and the enfacement illusion effect found. Although we did not find the 
expected effects, we proposed several methodological pointers and have provided a number of 
suggestions for future research.  
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